A best evidence topic in cardiac surgery was written according to a structured protocol. The question addressed was whether thoracoscopic patent ductus arteriosus (PDA) closure is superior to conventional surgery. Altogether 821 papers were found using the reported search, 11 of which represented the best evidence to answer the clinical question. The authors, journal, date and country of publication, patient group studied, study type, relevant outcomes and results of these papers are tabulated. Eleven studies included in the analysis consisted of two prospective and three retrospective, non-randomized studies and six case series. Four included studies focused only on preterm infants, three studies enrolled neonates and the other four analysed all age groups from neonates to older children or young adults. There were no differences in mortality between video-assisted thoracoscopic surgery (VATS) and conventional surgery. Two studies suggested that VATS offers shorter operative times. Two papers observed shorter hospital stay, although the other two noted no significant difference. A large prospective trial found VATS to be associated with a lower number of postoperative complications in neonates and infants, whereas other studies suggested no significant differences in short-term postoperative complications. There is little evidence to suggest better musculoskeletal status and cosmesis in neonates following VATS. Conversion from thoracoscopy to thoracotomy described in six papers was seldom and it did not lead to any additional complications. All observational studies confirmed that both techniques are free from major adverse cardiovascular complications and these two techniques can be safely used in all patients qualified for surgical PDA closure. Two studies compared cost-effectiveness between the two techniques; one of them described VATS as significantly more cost-efficient, whereas the other study observed no difference. However, it should be noted that data were provided from different countries and time periods. The results presented suggest that there are no significant differences in early clinical outcomes between VATS and thoracotomy in all age groups. However, where differences have been shown, such as pain, postoperative complications, length of hospital and ICU stay and cost, these favour the VATS approach.
INTRODUCTION
A best evidence topic was constructed according to a structured protocol. This is fully described in the ICVTS [1] . 
THREE-PART QUESTION

CLINICAL SCENARIO
A child with patent ductus arteriosus is referred to your clinic for surgical closure. Transcatheter intervention is not amenable in this patient because of poor clinical condition; therefore, surgical closure is indicated. The parents wonder if VATS closure is as effective as conventional open thoracotomy. You resolve to check the literature to support the advice you give to the parents.
SEARCH STRATEGY
The literature review was performed with the use of PubMed interface and Google Scholar database (1950 to September 2014): [video-assisted thoracoscopy OR muscle-sparing posterolateral thoracotomy] AND [ patent ductus arteriosus OR PDA]. 'Related articles' function was used in order to enhance the possibility of broadest data retrieval. 
Continued
SEARCH OUTCOME
Eight hundred and twenty-one papers were found using the reported search. Eleven papers were identified that provided the best evidence to answer the clinical question. These are presented in Table 1 .
RESULTS
Chen et al. [2] performed a prospective comparison between VATS and conventional surgery in neonates and infants. Patients were divided into two groups according to the preferences expressed by their parents. This study reported nil early and long-term mortality in both groups. VATS demonstrated better technical indices and fewer early complications. Lower prevalence of scoliosis (P = 0.010) and lower residual shunt (P = 0.049) in VATS patients were reported during the follow-up period. In thoracoscopy, the duct was clipped, whereas in thoracotomy PDA was ligated by thread. A higher incidence of residual duct flow or ductal bleeding in conventional surgery could be associated with closure technique rather than surgical approach. Esfahanizadeh et al. [3] published a prospective study of 135 children under 12 years of age who underwent an isolated PDA ligation. The authors reported a shorter ICU and hospital stay, more frequent operating theatre extubations, reduced number of chest tube insertions and better overall patient recovery in the postoperative period in VATS patients.
Vanamo et al. [4] published their experience with VATS and posterolateral thoracotomy for PDA closure with no perioperative mortality in either group. This study included all paediatric age groups from neonates to older children. In patients submitted to VATS, operative time, the duration of ICU stay, the duration of pleural drainage and the length of hospital stay were significantly shorter than in the thoracotomy group. In VATS patients, a trend towards a higher complication rate was reported. Due to residual duct flow, one patient in each group needed reoperation 1 year after the surgery. Better postoperative results in VATS could have been explained by the more recent period of the surgery.
Kennedy et al. [5] performed one of the first comparisons between VATS and thoracotomy in the PDA treatment in nonnewborns. They demonstrated neither differences in the operative time, hospital stay, analgesic score and postoperative complications nor in the mortality. In view of the small number of patients in this study, it is difficult to perform a meaningful statistical analysis.
Rukholm et al. [6] evaluated the results of the left vocal cord paralysis (LVCP) in infants who underwent the surgical PDA ligation. LVCP occurred in 18% of thoracotomy patients; however, in VATS no paralysis was observed. Due to the small number of patients in the VATS group, the type of surgery was not found to be a significant risk factor for LVCP (P = 0.587).
Nezafati et al. [7] studied 2000 patients performing the largest analysis of patients who underwent a PDA closure using the VATS technique. Patients' age ranged from 1 month to 35 years. They described outstanding results with 0.05% mortality, mean procedural time of 10 min and a low post-procedural complications rate.
Similar results were demonstrated by Villa et al. [8] , who analysed over 700 patients from neonates to adults. Zero mortality within 30 days postoperatively and a low rate of complications confirmed the safety of VATS in patients of all age groups.
Two studies conducted retrospectively by Hines et al. [9] and prospectively by Burke et al. [10] presented their experience with implementing VATS in preterm infants. There was no perioperative mortality in those two studies, although mortality during the follow-up period was 15% (Hines) and 5.9% (Burke) , respectively.
Conversion rates were reported in six studies, and ranged from 0.3 and 12%. None of the conversions led to any reported adverse events.
Mandhan et al. [11] and Monteiro et al. [12] , whose papers focused on a conventional thoracotomy approach, suggested that this technique is both safe and effective in preterm infants. The overall mortality rate was 6.2% in the study by Mandhan and 10.6% in the study by Monteiro; however, none of these deaths happened during the perioperative period.
CLINICAL BOTTOM LINE
The above-mentioned papers confirmed that VATS and conventional surgery are equally safe and effective, regardless of the child's age. Some studies suggest that VATS is associated with shorter operative time, reduced length of hospital and ICU stay and fewer acute complications. Conversion from VATS to conventional surgery is seldom and it does not lead to increased complications. A largersized PDA appears to be the only contraindication to thoracoscopic closure.
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